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(54) STACKED POLARIZING PLATE AND IMAGE DISPLAY DEVICE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a stacked polarizing 
plate that, when applied to a liquid crystal display device, 
exhibits excellent viewing angle characteristics and fur ther 
realizes thickness reduction. 

SOLUTION: A stacked retardation plate is formed by 
stacking together: an optically anisotropic layer (A) 
composed of a polymer and exhibiting an in-plane phase 
difference of 20 to 300 nm and the ratio of a thickness 
direction phase difference to the in-plane phase difference 
of 1.0 or larger; and an optically anisotropic layer (B) 
composed of a non-liquid-crystalline polymer such as a 
polyimide exhibiting an in-plane phase difference of 3 nm or 
larger and the ratio of a thickness direction phase 
difference to the in-plane phase difference of 1.0 or larger. 
The stacked polarizing plate is formed by stacking together 
a polarizing plate and the stacked retardation plate. The 
stacked retardation plate has 10 nm or larger in-plane 
phase difference (Re) and 50 nm or larger difference 
between a thickness direction phase difference and the in- 
plane phase difference, the stacked polarizing plate provided therewith exhibits excellent optical 
characteristics. 
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2 '-i«ICH>«Oj«**>-4 ,4 ',5 .5 



4*83200 3-3 15 554 
2 2 •-K*<MJ7A*o>*A)-4 ,4 \5 ,5 '-fc 7 

Ts>#*W6ft, ^paiort*. ^>^ 5 

[00451 «»<>-^5>T4>tOTl*. 

v mwx> i ,4-^rs ^-2->- h*->^-e^. 

t - W/* * ✓ 2 ,2 '-VT * ' 

*>*7 W>. *) *IX3 .3 --S>T ^ '^y?*' 

; s u-cw, 2 .6 -t>r w f y 2 ; 4 ; 
^flytc. 4 .4 -^t % y & * -4 ■ * 

✓ t>5 * s * >. 4 , 4 '-C9 A* v - y r -/)- 
yy-O 2 , 2 ' - k ^ ( HJ v jb *n y ? A)-4 ,4 
_.>t S / K 7 * - A. 3 , 3 > o n -4 , 4 1 -s^T * 

*>. 2 ,2 »-J» 00-4 ,4 '-VT 5 

✓ A 2 .2 ' .5 ,5 '--7 \ v 9 C C> 

.1 3 4 ' 4>T * / »s**-r*. 1 . 3 - t * 

4 ,4 -r a ^7»x*-';tr 

O/O, 2 .2-tr^t4-<4 -ri^ * '*^> 7 *' 
A]-l .1,1,3,3 ^W**«>«^*; 

[ o 0*7] SifcSJBWS < a ) ©^iSt^tr-A^Pffi 
i .» A*- h > 4 L/Ci*. «" 2 0 0 1 " 

4911 o^^R'-sa^snfc. Tia-fl53£ (? ) tr« 

[ 0 0 4 8] 
[<fc7 1 
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15 



10 



■BSC (7) +. XI*, giftg&l^. *«> 

r .) ,) * 9 ] BSE^a y-sBZ-t o-za. ^ 

n rn^*-c*>, v bub** 
tt****«*7**A***« L'< * ^< « 



20 



2 0 0 3-315554 
16 

(7> 



To 05 1 1 <7 ) +. R'«*. TB* 

[ 0 0 5 2 ] 



ft"*. Q-tt. IWX'©****^ 0*64*-C0> 
[ 0 0 5 3 3 8513* (8>4«, 2 

in .foo<«P-7.^u>g- 7?*u> ; ' * 



305*5 ji*, 7jf^ U>. 



(9) 



(10 



^ tttt-r A* AS* fcBMHRT A3 * V STSS**n 

(9 > - < 1 5 > **tt*m">ans******* 

[ 0 0 5 4 ] 
[<t9] 
(tO) 







(12) 



(13) 




(14) UW ^V 
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(10) «Ba2 0 0 3-3 1 5 554 

17 18 
[ 0 0 5 5 ] < 7 > PIBR 1 1 TiB * [ 0 0 5 6 ] 

^(16) -C&£tt&&3Pft?£ 1/ < . < 1 6 > tc [(b 1 0 ] 



(16) 



[0057 J S*>tc, mage (7> 4>. nliS^g^ &-^x-r,'U*r h p-r^^MD^ 
(./. Whit*, £-5 0 0 OCQUav&O, *?£U<ii, io v A \,^Wttsfrv ?src&0, **f7^+ u>ttb» 

©«03Bl/W4^^«t*4>©t?«>-?*Ci>J:< , WlVfr ,'Ux-r jU^ h < i 7 > T** 

[ 0 0 5 8 ] 3 *>tC, 15125$ { 7 ) X'^ZtlZ* ij T U * [it 1 1 ] 

H C17) 



[ o o 6 o ] ffiztt ( 7 > *e^$n£* u r y * n%*. mitt < ? > <t\m&<Dmi$f$cz&?« 

t>v>? v ><j>^\*&t uxa, t&jk, < i 8 ) - < 2 [ooei] 
1 > T-^$n*4<D^&tf *^n, Tia^tcfc^r, ★ [it 1 2 ] 

{^-0-0-^-G-^>}„ <•»> 



CF, 



[<fcl 3: 




(»9) 



Utl 4] 



Ubi 5] 



F F F F 

F F F F 

(Q^O-^Q^-K>to-^; <*<> 
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(ii) 

19 

[ o 0 6 2] &tc* ctih<omc y ffiitizmtom < a > 
u-c**, ftm* i o - 5 o a o 4 s^zmaz 



«BS 2 0 0 3-315554 
20 

*€E>aojso»Gi«, ria-sasc <2 2> *c«t 

[ 0 0 6 3 3 
Utl 6] 



A 4 A E ^ A t 



( 2 2 > 4", Yi*. 0*fct*NHTr'*>*. Sfc, 10& 

ffccr^ti^s. CH,i, cccx,),l (ccr, 

SiE^, SOt&s Si(R),i, fc*fctf, N(R)ft^& 

enpi— r- *> £(, > ^ *c t> ,* u h«ib e tc^c *r , 

[0 06 4] Sfc, m&<22) AfecfcO'A'ii. 20 

[0 06 5] maAii, M*t*, AS. ^D^, C 
..jTJt***, Ci.,^ny>ftr;^.'H, OR (C 

3+^1, t'J-jHI, ^a^vffc^ct^gftr y- 



JtsKi ,»U * * ^5, C i i 7 "J - A * * }\>&z-)\> 

ft. c , . , 2 r 'J - & jUtk^- a *+t^Mfej: o-e cpsft 
*6 sir sn. &&<wi£. -t-n-eftisi— t 

it. o^4*t©sft t c*o 1 ttHzti, o#»63* 

[ 0 0 6 6] Sijia^ (22) T'^£tt£# 'J7S K*fc 

[ 0 0 6 7] 
[ft 1 7 ] 




Y— 



lutast < 2 3 > <R A , A 'to&VYlt* ffii23S ( 2 
2 > -cmi/fc&O-C* 0 . v 1*0 3 o>mst. *f * 

[ o 0 6 8] *a^a>iiWna*tRtc^i»x-» mafa^fi 
ti. PMJ*, B«W>i>-c4J:t»l/. mMWWttilia. 40 

^t?*B£-i*, §3 igfpjfe ^co —-ft<j>wo <^tc f£ n is 
[0 06 9] Bn^ffife^iurii, ttecjdHstir, « 
tt. Sfl*. tt»r*c<t rasa l/fc<>a>^*«flW 



(23) 



^UiOtil mil*. ^Ub'^r.'^^MPV 
A) ^Y.'UA. ^^7-,'HtPVA^7i^, 

wen, cneooftetck. mi*, pva(e>»*«sMi 
[0070] mmmmti^xi^ wcmmzftr, 

1i. ffttWP^K. J»*«4. AftttKtt. »*1*Jtt^K: 
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y 7 $ K^, K^. *Ux-W^>^ 

*y*jU*>^. *>JAfb>^ 4< l J>'Jl';fOMO 

T 5? y*0 UJOffi, ->'J=2-> 

ft*, cart?*. flMWM*t«Att©jS^&. 
r^a y »-c*>fMMirfcT ac^< jtAtft;* i, 

[ 0 0 7 1] *fc, Ml 2 0 0 1-34 35 2 9 J^&tR 
(WOO 1/3 7 0 0 7 ) KI£$Si<J># U 7 < A?J*ifi 

s^tti^wr^aiwffl^tt^tfeti&o w*. sua 

[0 0 7 2] RGIiflHIt «4**W 

•U AJp^^nCQtetlMit < Rrh > - 9 0 n m ^ + ? 
5 i\ C ±*« * 1/ < . £ 0 U < It- 

8 0 ii m - + 6 0 n int* S , fit£» * U < tt- 7 0 n 
+ 4 5 n n»aST^^o iiTiateffllHia*- 9 0 n 
7 5 n m<DtiBV*>tl\t* -t-fHO%i±7 < &<utc 

frte. Tia25^*5C*T, ax, ny. azii, gy^ilU 
*CfcO* tit*. t-^llil^^o Rth = [[<nx + 
n y ) /2 ]-n s ] • d 

[0073] $ fc, H£jS9iffSyi«». $ fctCjt^g« 

i*. < ^ ^tt^ttitt rwv-7 ^ ^ aj ^<e> 



2) fin2 0 0 3-3 1 5 554 

2? 

*K> ^ * KM* * 2 nCLbflta 3 tfr & c <t a: <*: 

l o o 7 4 ] mami{mmo>&&&. fitcwasn 

0 0 (i I , J: 0 1/ < i* 5 - 1 5 0 ti m0>ttB % C*& 

[ o o 7 5 ] eriffi&m^finii. ^*^, mfc? < hjl 
i o 0 7 6] *tc. m&Mwms&k*. fl* 

\t. A-Ka-HHI, S«ttJh«kffi. A-N^>y 

stwii/rit. «*«, r 
* -S. xro*> ^o>B±Ji, fiag-r^ia t 

[0077] H^ar>*^ur«ASiii*, ^*^®tc 

[ 0 0 7 8] ffiiZftWmSl'rt MHZ. ^>J 

>t>^A, BMbapsOA. ■ftr>^*>w*w r 6 

40 fifW«lt«C4W*4. mMBfttt-^OTJ* 
fitcMR^n^^ 0- 5-2 0ii 

fiics0i$tutc^ -H95^, «rjft«>j:^&smnti 

0 0 0 2-7 0 U < , J: 

[0 07 9] §i) ta^^ f&&^<$:a^ u/cr>^^brj2 
50 *stt«ti/i:ttft*tt*T-sfc«>«>i4:8«n <«kma» 
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(13) 

23 

ferny ZBtoZhox&^xt*^*. 

I 0 0 8 0 ] &4<S, maSMttJkJB. 4 v Jfltt 

[ o 0 6 1] *^<DfmwUK0H4£ ur«*. 
it. ffiiffimmmtiL. mtt*±it~^<Dm*\z&m 

m<D&*>i,c%&msm <a> t^p^s <b> l<j>^ 
[0082] a**, j&BEtSJsit, Hjasojc^^a*-?- 

It. Bi>aSll<Z>ffifl«SB€:ttfflUC^, ntt*a*fl> 
It. **K*iM2m\ »SIBiL/tr. 4»M^>»«II«: 20 

[ o 0 8 3] -*mz<Dffimmifcte<»<-<»\&<0&± 

[ 0 0 8 4 ] « UT\ SsStttBMUfct. 

<a> <t*w*a (B> £&&mm*fn<xmmutc 
9mttv$>hit#>* i*?ti<o&m&f3ft*tcmoxi>j: 30 

Mil tTFQJ:$JMK&tf>6. fasttfawso 
MtK<c*mfr!S (A) £. MMtt«c*»*H!S 
*<Z>ifii«CJt3»!!HSSS€:SliS(./, ftfiFCWCtt. 

*« <a> aMir^^^flnafBttfi^fluif 
cc^or, ms2^«*» (a> as*. ia*wtt*^>a 

[0 08 5] 0*f*C % -^B^fHSH^ffilt, HiU*, 

[ 0 0 8 6] WTCC^iaSlSia«S«©«»^«>-HW 
(A) C^>* 
^jB^JS <A> &*, Bff£to<J:^IC, ffiirtHfttBs[RfiCA>] 
**2 0 3 0 0 a fflt* D . »*#r$lfiM£[Rth(A)] t 
Ple®rt<itlll[Re(A>]i^b[Rth(A)/Re<A>]^l . 0 



Ml 2 0 0 3-3 1 5554 

24 

It. fFLrttLr^^SHMMicJ: vcJfrsH/fc* V-*- 

-7 (^isfmciiu^r^n^ nek*? 

v-^Ali, — fMf*7 4>\,u~ci>—%mW? 4*>J*Xb 

[ o 0 8 7] Nm«rttti>ttccNMdn-?\ PJ*t*> 

it. RiJ/Ut, £^>$-#^J:&BB*-ie5£tt. P- 
fc. SHMMtt*. «kWBIS4t$\ fliUfc 52(t*ft 

*>. iMWWKt^Tiifttr**. wa*wi# 
a (A) <D«ttii/rit. *gm»tt. 

l 0 0 8 8] HHtfUP* 'J -?-7 ^ ^ AOJl^it. il 
?T 1 O-SOOnm-C^O, ftfSU<ttl 0-700 

*>*>*^p*!S <A> v>m&te. »as©ito»)*cA* 0 

[0089] -^r, BTTiSTfe^P^Ja <B> it, ffiTISMA 
tt*BH[Re<B)]^3 !i mKLL, KBMIMIiWi^i 

iaffincitBSicttiCRthco/RfiCB)]^ 1 . o&Lkv*>ti 
it. 1*(cMK$nttl^. Pliant, tlT<DJ:^^urii 

[ 0 0 9 0 ] Biii2*#P#S ( B ) it. 0lxit. Mffi± 

a2f6j^W^tc(55^6T, !U>nz. ny>nz (nx 

^!iy>nz) 00*^tt?:^ o C<Dtc®>, 

m±. r>* 0 . ^*|Sl^<Z>^(fttB^?:^jfc^^S 

it. Bra^W^6^tC/^^i/r4>^:^o, *t«±<c 

»& u fc«Hfrcfiffl o r 4> ^: c 
[0 0 9 i ] c^cciaiagWiuc. ua*¥B*a 
<a) &mm?zctmt*L*>o c<ont^mam 
{ a > ftstt* it, -eoc^tcfjiE^sm^ »j 

it^^X^nit. *^P^r© (A) i <B) i?:^#SiJ 

[ o 092] s ^c, witoA ^ *c, m%&mM& L^- 
it. eifiifis«. ^aaajttSfi^H^^ttffl-cfir-So * 

fc. WAIl Kn«(Cj:«fiHBS«£(;««>«^C4>J:i* 
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[ 0 0 9 3] iitj!2Mtt_hK . fv£#ttatt# 'J £i* 

^ ttjHBiitt* y -?-&Dmmmuxmx?t>ii 

&icign£c<L$^ filial »j^-Ssg*^xr^» 
[0094] ffiitt*)^-mmc*ii 

CdKtt&ttiK 'J 5 - 5 OflHt^ C <t#&tS 1/ 

< . <fc*j«f*u< 1*10^40 atasp-c* 

[ o o 9 5 ] He* y ^ <t i/tri*. ma# 

>. h y ^DPi*u>. ^^i?ooj.f u>. >? a 
v *> £ a p^c > -tr > 2?s>,> > a SO f fcj^ 

s—>\$k ; ;^>*f> % +^U> % 

m : mix mei7?>w$<oj-x ^aw ; 

ASH?- V ; *>:f*Jlx 

O . =«9U2Lh ««M L/-C 4 J: C *. 
[0096] ma* y &pKJfcG 

r. £?Btt, ptss*j, OT&«cM*0ttflDM 

[0 09 7] MStf'J^HWft*, 0***2. 
Wtt^MMrit^ U < «£T USH t\ £ 



L4) 4MB2 0 0 3-3 15554 

26 

[ 0 0 9 8] BSteja««8Si i/r t* % * y x * 
u> (PE) . ^'j7Dtb> (PR) , *y^u> 

(PS> % #'J>*.'U>' »*>J L — h <PMMA> , A 

(POM> . *U^7-^-h (PC> > ^'JT^ 

10 ( P E T > , 4^^:0'* U u>r ^- h < P B 

t*. ?J< , J7*^U>a,'17 < K (PPS) , *L»X—? 

< P E S > % # L> jr h > < PK ) , # LU ^ 

K ( P I > , ^'J->^p^^^> s :>> jfy-jU^u^^ 
U-h <PCT> % *»J7 'JU-h (PAR) . 4<$J:0' 

ffta^y^- (LCP> wabiffeti*. wia»«fttt 

[ 0 0 9 9] C CDJ: ^ tC. SiFsBfib^iS^'&iria^ y ^ 

[ o i o o ] Hula* y ^-s*<oao:*ftt i/ k Ci*, 
^y > Hs. r^^^-hft. anwuMfe. 

[o ion »iatiji*«flW'*#aHMt# , j?--cc> 

nr. eaft^i^^te^^w^n^, <-^> 
^f±4 > Hiitir. nffsa#«stt*y-?-«>a«^. araa 

it. ita, 4 0*C-300*Cr-*>0. «?«u<tit&o < c 
-25 0 *Cr & 0 1 $ fc«C Sit 5 1/ < « 6 0 # C - 2 0 0 'C 

4>ftc^ te«B*ra<>«K:w»$nnfc^ as. io# 

40 -^3 0», »*l/<l*3i)«r-2 5». $^>Wt^l/< 
t*l»-2 0»«TX 1 **. 

[ 0 10 2] Kiia7t^P^J3cB>*tc^|?T^fij 
Uii2%^m0, 3 6tC36f*U<«0. 290UT 

[0 103] iriagfUGr. firtccfec^c-* 

50 -$m, ^Onx>ny>nz 
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t'Tttitr&fctt)* Hfria&XIIti, 2*>ccMf*JK4<H j, C 
JMr£0**l/. #§WXftH* (nx>!iy>nz)^i 

iMatt*y^-*Hifcr*c±cc<fcr>i: % fyia-isti 
[ o 10 4] fflg&tttt. Srttcfec^c-^isi^^ti 

It < C 6 K J: -? X ffi zmittm t WtiXmcXl 

c^>»H©art<wRaM&«si/tr, 

t,'#. tflxl*. 1 0 - 2 0 0 ii mGMBH'Cfc 0 - 1/ 
< & 2 0 - 1 5 0 ii m<PSa@T'£> 0 . matt* U < 3 

o - 1 o o ii ai«t^^ euc. mtottmmu 

ox m&m*±.izi&i:& * m& o tcvt . tim&m * 
ox**. &<£&m$n?. mio>im<om& 

tCJi^X&^tkfEX'S&W. MZIX. n&frm&k*. 2 5 
- 3 o o vommx'fr o . at* o < t* s o - 2 0 0 'Co 
tts*c*> 0 » 1/ < «e 0 - 1 a 0 *cv>smx<ib 

tt<om 3 & 1 0 0 % t ox . «*. 1*. 0 1 0 % m 

[0 10 6] WiSiB»cca(FM±u:SS!XM*^.« 

u. asaa3a^a«<tBiriajfiXKi«:«<cw*r*citc 

jfc¥iR#J3 <B> £8tf±K«$i&r*C±fct?**o C 
(D^&Kjcni*. PSSttiWSSfeXWiOfMf**, 

Hrtc^^fflKfcKSMrr * c t ic£ or, isiagxii 
<nx>ny>ii2> fc^rJ^cctt^T**)*. 

[ 0 107] ffiidm*tmxmtv>mm&<z>&\**& 
[o 108) -eor, piegHttosiftt*. mar, p 

§S5M<b|5IS^Xe<h<^>H^«r^tC9|->^&Ci^J:o 



.5) Vm2 00 3-3 1 5 55 4 

28 

[0 10 9] ^(D&friUTli, 4$KMBsnr, ^ 

W*t*, 8 0-2 5 0 'Crc&O , ft? * 1/ < ii 1 2 0 - 2 
2 0 *C> 4$Cd$t ^ 1/ < t* 1 4 0 - 2 0 0 *Cr-&*, mc 

[Oil 0 ] u±oj: Urlf 6ti/cjfc^P^a 

(A> <b> *, m*.&. i&mm>nmm 

20 ^s*s (A) *tt««*/r«.'t:««u <-cc-^, 1? 
rap ioawt*Miiiort<fc^. 
[0111] isria»#«ii*fci»iS«*iiL/t:tt. ^tc*ij 

30 C*. 

lufifeso^^tc, it^mism <b> «««t«a: 

OT*^»*B <A> CCCdzKit 
<B> -SrMf^CiiU^t:, iwiaM^ 

*it«f»iai/'Cfflrsasi»ai4tH«S«:»*o'C6«i:v». c 

^C2fWC*4, 3fe^!B*Ja <A> 

i u x. m&fQ & ^cit^nism < b > «riL«Hiw o * 
*tmi$m <a> *jr»s^c, c<3xR«itcj:^'cg?ia* 
[01 13] -eur, ^*>nfemiass(itiM^i^3fc 

[0 1 14] *^<0©!Ha3fctSC[>ai!Sccfel*T. T|5 

50 nr. m»©«SK:j:^ff^cwt?*4. hb 
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tea. m&tw^ten&^m%m&<£mxz. <-o> 

z>. mmm&\±ox\t. piri*, 7^»ja*. t^u 
r*=»-^*. ^ya-^, #y$ 

*sa**HB*fl^<>«n*. juwwi*, mas** 

Stt>te«iH*. PUI*, *<C-S*@£^38^SJsfl> 

kstcifrvi/t: J: c- u ra»»«^tt«»*^*« 

S ftftr - ^- h 4>£ 5 vis & ta^Mccieg 1/ t 

0 am - 1 0 0 i\mXibZ>. IfrCM&SMr* 

r 5 >j ^sfctf ■» ^ t'^^r ;u y -?-^<z> 

[0 1 15] £fc **9i©»@<S*«i*, m&<0£*> 

re*, mif. #y-*-:7 <^A«r-«»**fc«zL» 

it. m*.lt* itSk. f*SL. Etf4flSl&7^m 

mt> z> * ^ v * ^miftvmw^cfcm? t>ct &x * 
^tr^ci^c^^o 50 



4*032 0 0 3-3 1 5554 

30 

[0 1 16] *»W®»BIB*»*, Sfi§fc:R&L/ 
r. s^tc«b«>*^ja«:axt?<>j:c*. f*iajfc£B<t o 

[0117] lartc, c©<fc^ft-»a«W[«:^»r 

[0119] ffiTiSKMaLfi^lSii, iiS, ift«Hs^* 

[012 0 ] B9iasjHanaftsii, wiwtt* 

[0 12 1] S/c, Hito<fc^u:«tt9KWWClR(ft? 

[0l22]*fc firacOcfc^tcfiljfeS^amBHaw: 
pa^i*, KlttcJ:*R«*CS>«r»Jl: t m*X\tfa 
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§2? < }i^&®ft&&x&m$ntctfj&x$>z>c 

[ o i 2 3 ] araNsasa**!*. *bsmb 
«ft«tcfec*-c. K9*«a:ft;LT\ *Sjflauz>E«tE* 

[0124] m^&mimitftit. sa^Ko io 
r'ftffl^&*i^i*, tassm 
*Saaa*&4>"? k tortus *rcv*/<? * 

43 r <> . MErt IB* « * JB I * t: RIB -c * * * ^ 

[0126] isria«&ifii±:? * n^<£ or ti, Wca* 
HajEriSB^ * jiAG>*a»a#«>J:*a* iwea* 

Si©*»a#*ffiifil/T:. flto*C*S«rt'*fttt*5W 
fc®3¥j&M£ffl-C#* 0 C©«fc$MaMEifcLL:7 v^Aii/ 
«*. mi*. 3 MttltoNAS r D-B E F J «^ 
tf6tl*. aU**iJ**SUia, ^3bAr 

rpCF350j , Mer c k1±H0ftft« ^Tran 
[0127] U±<Dct ^«c*»"WCr)SS^*«**. 

[0 I 2 8 ] CCD J: 4CcniBttJBtttBttfi6**fcfiM 

8MK0M^«^(CJ: -CUBA?***, Tttffia 

waiEffSitt^«c«n, aas^^»»Mji2)$&ffl 
±^**±i'$*Wfc»ab*. sew*, rn&trn 

[ 0 l 2 9 ] *afl!0)fMiaA&l*. 2 6tc, -ecMtff 



«H2 0 0 3-3 15 554 

a-cfcji'U ffi*a>s5*BK«asfti:<>j:c>. s 

oatUB u x i> Jk c >♦ 
[013 0 ] g9S2fwa©H»i i/c«*, fttciop^n 

ux r * i» y -? - *>f U3- 'J -7- , 
#'jxAfji. *yx-?i t £6&=fA 

m»ttcc«n*ttsaiJtt-sc43»w*oc*. f« 

«aia*«M^<?>isrsttW!ia^»i5W*, ^& 
«tt ft: t«a wft« > *««ia:a©aiH 

na %ajtt $^*c , <-n* mrsBmaa*S^>9rfiffi(c9 
[0131] nisttaM®tt««ttcD«Mi». 

^ J: ^ , Sl* ESW-fttklc J: rtrtS ^Ci #1? * 

[0132] H?gefS#ff®^i*, aai»*c<>j: 
^u. fsafrctJ:t- 0 wteaa#<tui:i*, Pd*t*, 
P^t *a.«^»ja*ia*©*a^iffl&i*fcaa(*«:tt« 
ncHt-^^ ^fc. iTrsBf&aiiTtfi^Mfi^aes 
-r^^tt, Witt*, en-enrat>tt«na , c4j;^' 

[0133] mzt&mmm<om&it. w*«, ss^* 

«©a*»«:iti;raft«:*ifer*. -flStcii. 1^5 
0 0 mnt?*-S, 

[0134] CCDJ: ^cc«aa*lR«:BSrWA:stta*ia^p 

[0135] w±<dj: ^jQc*wa«>fliaaxfi^>. *n 
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mtm^) \t. ■tf-v^jiBfct^^jijfcika*, 

^ > V7 * ✓ > b44M. ^ > */ h l J 7 v - ,'U&ib# 
fcsg®^ m&^V&M&Wt' & C L K J: - *C . 9k^f 
[0136] *?»4>ffflRia££ii. iwj£<Z>J: fft 

[0137} ma&himtttt%mStt±MM 

<M£ii. U«:VA (sitieCSl ; Vertical Aligned) -fe 

wR^ttencoHAmt? < a a <t ox#nucmmx'*> 20 

[0 1 38] *fc % m2ttll*JM*. #raJT&?ft 

v^u^-y^A* ? tmm^mxzh* v**. me 

[0 13 9]**:, f6^^c>MM^il*S^^W 

fi*Baafnar<fc<, <-n6mnc/g^^cfej:c^ 30 

*. lS*/c^2JStLbS2ar&C^r' 
[0 140] 5 *£^4>«ffi«*gat*. aa" 

[0141] *^<D>ea^4JU^>^Ji l/XTk*. 

it. &m-b>i>. *&mw*m&ftm <mx.it y ma^m 
o>&>>K.%&2&m <a> Loamum <b> ®si@i* so 



«H12 0 0 3-d 15 554 
34 

[0142] *^<^?ea^^a«. msmvit^ 

[ 0 1 4 3 ] «Ua, W*© Jt 5 

DiU»i't>^(EL)f^7H' t PDF. FE 

v h^vA^u^tcffifflr^i^*. wit *%w«> 

[,;) 14 4] UTCC, 1c^«)fMflfttK«ft*&* U 
na.'K^^>A (EL) ^^gCC^^CISflT 

[0145] EL»^ftaic4*r»T:<>, %ttSKcc 

Aitt*snt:c^. ■^jfewefSH^figii, el 
xK^m^ic im^mx-Joz. 

[0146] SfCC T\ -«tflP«f^*E L*5ft*a«: 

a £ ooffistM* . c <^> j: *> n&stm t^ju >k«»« 
mm^itm iottit^t a $ n . mejEtl 

[0148] S^KWSE LMlKCM'rtt. ffifSBW 
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a*«t**C±**»'C*D, ii*. Mff-Ag. A! 

- l i ^>£as«**&^<*n£ 0 

[0149] CC'i^vg^waE L*nttBK*l» 
T. Maw»££aii, IWiUfc ®* 1 0 n mfis£fl>« 

fcT»taarm$n*c£#*?*iA\i cms. ma 
sterns* ^fcifr-cfc*. 15 10 

GaBnttKOttiB^&AHLpr, aiaa«@S£??aft 

ii»i&i8iau^wffl^tBar'K«ofc*^. Htm 

feme, WSE L&n<itt®£&ita;#ffiB4>J: 5 tea*. 
[0 1 50] *^QW«EL**y*Bl** I? 

eaaMfeaeaaflccsnasfta , maa 
tra«EL***atc ma&9«&4>&sifc. 

[0 151] aieatiaSi*J:exa£a«*. 
«*^^A«*i/xmaABifWrHt* » fc**«* 

lail^ffi i i§5tattf@lM£<L ««**|$KZ>tt^ ft £ 4 

<t a*c * r «c*> , c ©w» e l amttate 

[0152] C<Z>p3ffljfe*. MAI*. iSqgtttii. sS^S 40 
ASM. j2ft!a&. ^I^MUC, B£tittB2C 

rauufta«&&&. -eur, coitMMHfett. ma 
a-csr, aa® j: ^ cc. ^jg^scogsrs*: 

[0153] 

[Xi&M] KT. mMSCtfUM«ffit*?^H*K 



♦WB2 0 0 3-3 1 5 554 
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[0154] < ffiH*a«}a£) ¥ti~ ^ JU@<£tt&R[ 

a^f«iktKH- {aEfitatReaeH&SKOBRA- 
21ADH) *fli*-camEi/fc <a£»&6 i o n 

in> ♦ 

[ o 1553 <«sa*> 7>'J ^«& B p*ftJ3?J^ 

[0156] <XfeMA ) *#ffl<^aa*«K«Sa'r 

- 1 ) 1 0 0 ii mtOSWib*^? <f to 
JUt£r>\,*X, 1 7 5'CW>*-lBlfWff7fc Si* 

i,4^<Lur G enfa^r. ^6 9mn, rsc*>= 

6 7am, fah(A}= 1 3 6 iun<W(^a#SA*afco 
— 2, 2*-b'*<3, 4-t>*jUsK*t>'7*:s. 
iU> Mf7^ta7D^» fcJ:tf2. 2 , -b\* 
< h »j7,'U3f-o>'*JU) -4, 4 '-S>TS ^fc"7*ji 
JU*6-&J«3ftfc# y -i 5 K 9 f 0 

OOJ^S^o^f/^ &?&Jgg 1/ . 15 3W*O0* U 

z&mu m& 1 5 o v i nans . m&m*PET 

in. Rth(B>= 1 lOnm. Rdi(B>/Re(B)= 3 2. 7^ 
*?tc. <:OX. «fitt#PET7 v>^A±<Djfe^^JS 
(B> i % jfe^S*ffi <A> i*, 5 um&T* 

[0157] (^A - 2 > )¥^7 0 ii 'J J- A 
6 5am, Rth (a) =7 0 nm, Rxh(A)/Re(A) = 1 . 1 

oa^mism <a> ^xcc, ccd^p^s 
(A><o±tc. jWfcMA-i twimcuxmmutc**) 

ft i 5 o v ; mms ^) • Hflgajfc£js#a < a > ice* 
¥m$m (B> *a«i/. naiktBa««tiaKy^. 15 
sa*wfra <b> i*. a*5 ii m-c a -7 r % %<d%& 

^ttt*. Re(e>= 5 11 m, Rth(B) =18 0 a Rth(B)/ 
WB)=3 6.0'C*'?fe, 'tife, jfe¥!JB*S <B) 
**M4tt, ma*^R*» <A> ^H*|trr«£i/ 
fc. 

[0158] (^A - 3 > IZtim A - 1 <t pJ^MtC 1/ 

fc # aiMMEi*. a«Mrnu:«5C'r. ifimos. oa 
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10 



(**»*s <A) ) ±tc. *y 4 s k»<d*^jb*h 

fit*. Re(A)= 3 0 ft m. Rth(A) = 5 5 n m . Rth<A}/Re 

ca>= i- sx-bitc. majt^mxm <b> 

It. vmX&iX. *0)jfe¥1Mii*, Re<B} = 

4 0 mm, Rrti(B)= 1 9 8 nm. Rth(B)/Re<B> = 5"C'£> 

[0 159] <^&flA-4> 4. 4>-fc* (3, 4- 

t-? x^^MdMiifl^ne o ,o o o 

o w m©TAC7 < ^ak&xu i a o *c 

fc. CGSMaccfc^r, Effi£&<*TAC7 ^jua 
P^s (a > > ±tc, rs^-T^p^rs < b > 

Re(A)= 2 5 n in, Rth(A)= 5 0 am, R*h(A)/Re<A) = 
2^^c 4 JflKAWftJB <B> l*. JM**S6* 



(20) »2003-3 1 5554 

38 

XumX'&iX. «Wfcf*81£ii, Re(e)=3Snm, R*n 
(B)= 2 2 0 n in, Rth(B>/Re(B) = 44 r>tc 0 
[016 0 ] (ifc*2#A - 1 ) m& 1 0 0 u m® <"t>;K 
jU*>7* AAfc-H-'C. 1 7 5Xre^>*HHHSte& 

in. Re(A) = 2 5 2 a Rth(A) = 252iidj, Rth(A)/ 
Re(A)= 1. OOMfcWfrB (A) Bltt 
tCU'Ol^l 00um<OSA'#fo*'^1 1 ,5 

i£fc:|£{«H/T:. J1^9 5m<ik Re(B) s 1 8 Onuu Rth 
(B>= 18 1 nm, Rih(B>/Re(B) = 1 . 0 (E't^PTjS 

<b> &mc. rit, ffire%¥«#« (A) k. ^ 

1 5 MinOT^ 'J JUMWtt*ttVU. 1*12*^11*® 

<a> t*«»s <b> ©-c-netic-Mrtsfs^s 

tSUfg <nx>ny>nz> SrSESUfc^ 

[0161] *ftrciA - i -a - 4 . ittttt i x-mzn 
rcmm&m$zizn>x . *<»m&. mpimmm (R 

e > te£V)W&j7$\mm < R t > co*y^£tf ->fc<> 

[0162] 
[£l ] 



20 





d<A> 


ReOO Rlb<A> RtbU)/Ke(A) 




fce<B> Rlb(B> RlbCB>/1U><*> 


0 


Re 


Rlh 


Rib-Re 






SB 








ma 






U9 


na 


na 








67 


1*6 


2,0 




3 


110 


32.7 


8? 


71 


243 


177 




64 


65 


70 


1,1 


s 




180 


3ft. 0 


6$ 


68 


252 


184 


ffeifcWA-3 


67 


SO 


66 


1,8 


6 


40 


198 


$-0 


72 


70 


253 


183 




U 


JE 


60 


2.0 




38 


»o 


44.0 


80 


63 


370 


207 




88 


25* 




1.0 


9S 


ISO 


181 


1-0 


183 


72 


252 


180 



[0163] ffi&& i tc^fj: *> tc. *£S*» < B > 

iU^ )l iOP * > # »J ■? - £ <$J^ U ftiftlSM A -XDtfi 

it. I S3 ii m 4>0>m&&»£& tu-y tco £ U 
r. H^m-ftm (B) tl^CtflU 2 K«:«fflt/fe«3* 

tctcliX'te < . ht^A-10C:'2 ^cr> 1 ®&V>v$M{k&m 

itcmmmjt&X'*>nu. &ntcjt*mt&7fri,. *>r> ao 
[oi64] cgMMB > *mi<»m®fflt&£ 1>X % 

[0165] (*»«B- 1 ) CONtoMccfci'-C, n 

lOOwfflO^^uo^v^Ai^^r, i ace 

)W^9 0 um<0^mism <A) 1 1 afcftfc. 50 



2, 2 , -fX<3, 4-" c -W^7xi.'l}M 
f^^D7D^» fc^2, 2'-^ <hU7* 
^P>*^} -4, 4 '-S>T 5 ;b'7*^^^g| 
$^^ci< MSF <mS¥^)^S5 9 0 0 0 > 
P-,^^>^S^C/, 1 5tt^cr>^U 4 \ KSS* 

Jgr 1 5 0 *C ; &m5&) . m&mteP ET7^ * £± 

zox. mm\*p ET7 { a^±©*w#i < b > 

1 1 bi, jl»H#JB (A) 1 1 a<L?:, 1 5wm 

PET7^^A £figslE l^C . 15^1 1 0 w mCDSS&tl 
MIS 1 1 £^c. 

[0166)5 ^>tc, )^8 0 /i mOD#'J fc'^^r.'U^ 
(PVA) s^^k^^r-SfScc^ 

ft:. btr, J?* 1 5 ii m<DT * U^ffttWMI 1 4 £ 
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tiMfe i i &m&jt¥mi7® ( a > i i a &mzdffiJtm 

1 3«Hcv&J:^(c«SU. j?*2 4 0iim<po:ilfcffc 

[0167] <fft&#B - 2 ) CG>*tt«*Cfc^C @ 

2 K^&fltt>flW AfcK 2 0 fcfftt t fco **»*JS 
(B) 1 1 b^HUl 3M±v*j:$tc % fwSfttlM 

si i &m#mic#mL>tcwut* nmoMB- i <t 
BMKbt:, 1*2 4 o fi ma>j2afiibasfl*«2 o 

&f£*io 10 
[0168] <«|ft«B-3 > C«33«fc«C«*T, 0 
3K^^«©SW«#fc3 0 &flEl?Lfco )**7 0 ii 
mCC'^oj xaH7 w JlAtC^T. 1 6 0 ICC. 

#i*fc*a*r. ^>*HM§*«r<r»«f*tt*i ,2 

Jf* 5 9 ii m©**W*ffll ( A > 11a £ff fc, 

£. mubSR^a <a> iu±k»iu cm}£ 

tikl>X < jftft 1 8 0 *C r RIH5 . J?*3 ii m«» 

*S (A) 11 atti&mfim <B) 1 1 b<bC5S@# 20 
1?**, >**6 2 ii mO!S!5titB£tK3 1 Srfift:, ->«f 
K. if* 1 5 ju tttOT $ l J^JMA«MH 1 4 «:fybt, 
Ifcteffl 1 &Htt®ffl&JI 1 3<D#W:. )**8 0 nmO 

TAC7 v 1 2 £*WU fcft<o#mK.m&it&m 
ism <A> 11 a*@rg£1S£/a 1 3MKtt&J:9tt:M£ 
m^fitlMS3 1 Jf*l 9 2 ii in^ltttAffc 

mfl*«3 0ttifc o 

[0169] <WMGiB - 4 ) COXiM(Ci)(,>t t B 
4 K^^«S®8W<ftfc«4 0 Ufc<» #¥W*J5 
< B > &mXM 1 3 flftCft ^ tCflUMUBK 31* 30 

i 3«c««tr&6tfH*, n&MkMB-3& 

BWCOT, /I* 1 9 2 m m4>dttMtftflflH£S4 0 

[017 o ] <*te«B-5 ) c«5jan«K:^*t: % o 

f^IKl/rsi&l/fc* »J 4 5 HHft€. )**8 0 fim4> 
TAC7 * A/JCfMil,. Btt 1 9 0W5 
#6. SINkVl. 3*£a*J:^c*>*HIB«»* 
frofc cn^^-r, Jf*6 0 umflDSEWTAC^ * 

<#3£M#@ (A) 1 1 a > cc. /?^6 /imco^y 40 
JUA (jfc^p^S ( B ) 1 ID) ftHftMtl 
fc. ±#)?^8 6iiiiH7>SS&t@Mte3 1 4tatc. *l/ 

r. if* 5 iim©pvA*ss##ua i s**n/c. s& 

0* 1 £(3]tt4>|57&a 1 3 ©ttffllCjf* 8 0 it m<DT A C 
-7 l 2. fik^®^g9ISfRjSfil|MS3 1 

{ A ) 11 a*W£WM 1 3flfC&*J:* 
K««U Jf * 1 8 3 ii m©i£mftlfcflUa®fe« 1 7 6 

[0171] if&MB-e > coc-^te^^^r, m 



ttKH2 0 0 3-3 1 5554 
40 

(b> 1 1 b&m%mi zfflKvzxsicwimmmB 

MIS 3 1 *plafl*a 1 3*c*jMll/fcWW*, Bul2^*fe 
£*B - 5 ABBWCOt, I*176m uOJSfBAtbfRJI 

[01723 <«*«b-7 > c«aas«K*jt*r, 0 

19 0*Cf\ 4 6iV^7tC'? 

>>-»5a<*0"C, >5*6 9iimG>7fc^P*@ <A> 1 

i a zmco *or, mtzmi&B- 1 <t@m«>s#E 

1 3<C-*i-®tCJ?*8 0 fimOTAC? f «IA 1 2£, 15 

ganffes i 3 <o\tt<j>^mz%^n?7M (a> iu 
* . *ne«f * 5 ii m© p v a ^sssajs i 5 =£/r u 

fell #5 ii mcr>*^S*» < B ) 1 1 t>£, Jf* 1 5 ii 

mar > y ju^ttwn 1 4 ^/ri/t:. 

(A) 1 1 ai<:g5@(./fcfl>. plE^ttPET^ <^A* 
SBKbr » If* 1 9 9 ii m0j£HAfbg(JSffX;«7 0 * 

[0 173] <^*6^B-8) C^fSMtC^C^. m 
8K:WM©BB«lfe|g8 0 «flfl<l/fe. 4. 4*- 
b'* (3, 4 -2, 2-W 

4, 4 - s / b'7 * iM^^5nfetS#)<) 

2 0mffi5«O*0 5 K«fR*S8»l/fc # C<?>* 
U^£KSK%. Jf*8 0 itxinOTAC^ ^ Jl/A^sftx 
■*2 0 0*Ct?5»BliaiS'ttfl:^^ 

(01,56iOfeo cntcjr-x. ff*5 4nmOtttt 
TAC7^U <7fe^P^@ (A) > ±tc, ©*6iifli 
cr>^lM^ fJLA (Tt^P^Jl (B) > #&m$tl 

me. m&mmB-itmsvmjtmvxmc. mm 
¥mxm <a> swawif -s^^cc, i»8amjB&fBM«r 
*i»tr^,'Ur^^-^ (PVa) jKUWHBi 5^/ro 
rHiui/, $6ic,ffirggfl*JS«>(i!i*(^>*iBtt:PVA* 
tf8S"JJS&/rl/'C, )f*8 0 ii in^>T AC7 ^Al2 
«:»SL/& 0 CtltCJ:-?^*?*! 7 0 pm4>J£ftfFAft 

[0174] c tblSMB - 1 ) )^*8 0 ii m, R e 
<A> 0. 9 nm, R t h <A> 5 9 am, R^n(A)./Re 
(A)6 6t^TAC7 ^JUA«:*^R*S <A> 

fc, c^>±tc. B«S2i^*feP«B- l ^Hi;**;^ KMft 

<A><^±cc. «3tH«l| <B> *SMftU JV*8 5ji 
m. iix^ny>n2«r^ , rfllJaiilBffi««:fPMU&, 

*Jf*5 jjm®#y b-^7.'U=i-^ (PVA) 

«b*^ut:«*o, $ 6«:,niHHUcE)ii«(E)n 
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41 

[0175] (tb^B - 2 > 3«EFIB - 1 &H4M><* 

3 ■:> 'cr-5 fmte&L>* 1 6 o # cr 1 . 1 te<D?o£ - 
cia^r. #0*$ K*wfe£«#JS <b> *w 

fc. C<Wl»»*ja (B> ^6m«i, Re <B> 
5 5 am, Rth <B> £4 On in. R*h<B>/Re(B)4.4 10 
r-^ofeo WS2*5te«B-i4H«^>fl*B<OK- 
We. MaX^A-ftS (A) TOSnifl^ 1 '^ 
r*3-^ {Pva) xttmi6^irMt(/. £*5> 

15 urn) fcftbTT, l»a0i*m©TAC7i*A4 

Wife, cttfej:^r*«|#lMi <a> *«*<r^ 

[0 176] (ttMMB-3) J**8 0iim4>TAC7 

iKJi-jr. m&5Sum. Re(A)4 0nm. Rt 20 

< A > 4 6mm, Rth<A)/Rs»<A) 1 . ZOft&mJjfs 
( A ) fcltfc, ^ttflB - 1 <LI=i1ft<7>tf 'J A X K 

5 »IMEMI/. 1 6 0 *CC 1 . 2 tiTOS AMIfiBf M*fT 



#832 0 0 3-3 1 5 554 
4? 

* * KIWWteWMrS (B> *««t/fc. C<Wfe*»*S 
(B> i$, « m % Re { B > 17 0 n m. Rth 

{ B ) 2 0 0 rt Rth(B)/Re(B) ! - 2 X'&^tc. l?iE 
#*R*S (A) ±*»#JS <B> ^AM'T&J:^ 

4iuflu Regional. Rth#246nm. Rt 
h/Re&l. 2, (R t h-Re) &Z6 nmX'&i 

mx® <a) sic, m2gyitttBg&&i? 

weii^<*>ft:*<z>*wc pva xgimra < 5 u 

in) */rl/tr. ii^8 0 ^m^TAC? 
fc, ence J: yc)^ 1 8 9 a m^tfUf AfUMHHfc 
ffi£f#fco 

[0 177] <)fciaWB-4> ^fel?lJB- 1 iMtCt 
[0178] XtiiAB - 1 -B - 8te£&mmB- 1 

-B-3r«6n&ji:«sftfbf»ja«fe«K:few^. ^ 
mum <a> . *^«*pi <b> fc^effMtttBsscc 

[0179] 

[«2] 



















<J<A> 


Re 


Rih 


Rth/Re 




Re 


Rib 


Rita/Re 


d 


Re 


Rlh 


Rth-fte 






on 


MB 




Mtn 


rta 


DQ 






no 


D9 




MM 1-1 


90 


50 


62 


KG 


5 


6 


180 


36.0 


95 


53 


232 


177 




SO 


GO 


62 


KG 


5 


6 


180 


36,0 


96 


65 


232 


177 




69 


60 


J 14 


2.9 


5 


4 


9! 


22.8 


72 


54 


236 


181 




E9 


60 


114 


3.$ 


3 


4 


&i 


22.8 


72 


64 


236 


181 


$£01 B~6 


60 


30 


3S 


1,3 


6 


22 


200 


9.1 


66 


62 


238 


186 


SSttfll 6-8 


eo 


30 


38 


1.3 


6 


22 


200 


»J 


66 


52 


238 


186 


3£ffi#J 6-7 


ss 


40 


46 


Ut 


5 


6 


180 


86.0 


78 


46 


226 


181 


mm b-& 


54 


33 


36 


1-1 


6 


26 


205 


8.2 


90 


w 


240 


18! 


Jtttfll B-l 


so 


0.9 


59 


66 


5 


0.2 


I 170 


567 


85 


1 


229 


328 


JtttMB-2 










6 


66 


240 


4.4 




66 


240 


186 


jtgfllB-3 


68 


40 


46 


!.« 


G 


170 


200 


l.t 


64 


210 


246 


36 



[0180] mmB - 1 ^B - 8 . tbMMf B - 1-B 
- 3*Cff fcJAWMfbfH@flitfi, teJltfJWWIB - 4 X 

£ . V A ^>fta«fe jUOHBKSI* (CfliBtU4S i «e * 

[0 18 1] 3^ ^XM*. WT«>*ftccj:oT^ffl 
1&A«Ez contrast 16QO (ELD! Mttl«> J: 



HA4 5* -22 5 



40 * . «A 1 3 5 % -3 1 5* 

«e>y«i xtt. yft^-en-enaasuAui 
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